both within and across companies. Building efficient supply chains have always been a major area of focus for enterprise architects. Collaborative supply chain management practices are firmly establishing themselves as the way forward for successful and sustainable business operations.
Consumer demands for better service levels, which represent having the right product on the shelves, are rising. The unending cycle of rising supply chain costs impacts the bottom-line of all players involved. According to a survey by Kurt Salmon and Associates, nearly 41% of manufacturers, 50% of retailers and 38% of distributors identified supply chain cost reduction as a critical issue to be addressed in the next three to five years (Kurt Salmon and Associates, 2002).
Lack of collaborative planning has a significant impact on supply chain performance.
Supply chain partners cite improvement in forecast accuracy as important factor for embracing collaborative practices. A recent study by AMA Research shows that supply chain collaboration can add as much as three percentage points to profit margins for all types of supply chain players. Wal-Mart has experienced significant success in this regard. Using a joint initiative with P&G, called collaborative forecasting and replenishment (CFAR), managers from both Wal-Mart and P&G jointly forecast sales of P&G products at Wal-Mart stores and plan replenishment strategies (Chopra & Meindl, 2001 ).
Early implementations of inter-enterprise electronic trading partnerships on B2B have focused on the automation of transactions using Electronic Data Interchange (EDI). The next trading partnership established involved information sharing and data exchange. In this type of relationship a partner is given access to information or one partner transmits/shares information to/with another. To further enhance a buyer-seller relationship, some trading partners are moving toward more collaborative relationships.
In 1995, Wal-Mart along with Warner-Lambert, Surgency, and software companies SAP and Manugistics, spearheaded an effort to define a process that would link customers demand with replenishment needs through the entire supply chain. The result was a set of business processes called Collaborative Planning, Forecasting, and Replenishment (CPFR) that help eliminate demand and supply uncertainty through improved communications between supply chain partners (Lothair, 2001 ).
In 1998, the Voluntary Interindustry Commerce Standards Association (VICS) set up a committee to identify the best practices and design guidelines for collaborative supply chain forecasting and planning (White Paper, 1997). Participating in the project were leading retailers, consumer packaged goods manufacturers as well as consulting and Source: Norbridge, 2001 Economic slowdown, and the shock of September 11 th created major stress for many supply chains. Companies were challenged to keep critical products and supplies moving, manage inventory levels effectively, maintain productivity, and keep emergency transportation costs in check. Despite the unexpected events and slowdown, many companies continue to initiate supply chain improvement initiatives. The reason? The growing recognition that excellent supply chain performance has strategic value that could lead to:
• Rapid financial payback, often within months;
• Improvements in productivity and profits;
• Improvements in customer positioning and product quality;
• Enhancements in long-term relationships with suppliers.
Section I introduced the basic concepts of collaborative supply chains practices. Section II discusses the evolution of supply chain collaboration practices. Section III addresses the capabilities of CPFR initiative. Section IV elaborates on some companies that capitalized on the CPFR advantages. Section V examines some of the popular products and services in this category. Section VI forecasts the future of supply-chain management and evaluates CPFR challenges and opportunities. Finally, Section VII summarizes the paper.
II-The Evolution of Supply Chain Collaboration
Many Business-to-Business exchanges sprung up in the past two years, each generally focusing on a vertical industry. These B2B exchanges have fostered many types of transactions. Exchanges not only improve efficiencies in the transaction process and the creation of a market but they also enable tight collaboration between buyers and sellers.
The Internet has created a platform for buyers and sellers to evolve into collaborators.
A growing body of literature examines the value of information sharing in managing a supply chain. More specifically research has shown that information sharing can reduce There are many opportunities for supply chain collaboration as shown in Figure 2 . The rest of this section discusses how buyers and sellers evolved into collaborators overtime.
Early usage of the Internet for inter-enterprise electronic trading partnerships focused on the automation of transactions such as purchase orders, invoices, advanced shipment notices, etc., using EDI technologies. The next trading partnership established on the Internet involves information sharing and data exchange. In this scenario, data is sent on FYI (for-your-information) basis and the recipient uses the information on "as-is' basis.
The information might include order status and forecast, product designs, and inventory data. To further enhance the buyers and sellers inter-enterprise trading relationships, some trading partners are moving toward more collaborative relationships that enable them to work together to gain a better understanding of future demand and to do joint planning to most effectively satisfy it. Managed Inventory principles and is considered to be the latest stage in the evolution of supply chain collaboration. Older supply chain initiatives had gaps in their practices. In many of these operations financial plans took precedence over forecast, resulting in high inventory levels, lower order fill rates, and increased expedited activities. CPFR is a set of business processes that help eliminate supply/demand uncertainty through improved communications/collaborations between supply chain trading partners.
III-CPFR: The Most promising Practice
A major difference between CPFR and other solutions models, such as Efficient Consumer Response (ECR), is that the other models require critical mass (participations of many buyers and sellers) before any benefits are realized. CPFR, however, enables a buyer to improve performance by just having a collaborative relationship with only one vendor.
A-The CPFR Model
CPFR is an initiative that facilitates the reengineering of the replenishment between trading partners. An important promise of CPFR is that accuracy of the forecast (demand, order, sales) can improve by having the customer and supplier participate in the forecast. These stages, as shown in Figure 5 , are presented in logical order. However, most companies are involved in all of them at any moment in time. 
D-CPFR Process Model
Collaboration is the crux of CPFR. Ongoing and long-term collaboration and partnering between manufacturers and retailers delivers value to customers and profitability to all collaborating partners. According to VICS Association, CPFR is a nine-step process model consisting of: 
E-CPFR Success Factors
In the past seven years, the CPFR model has demonstrated benefits for hundreds of manufacturer and retailer companies. Some of the critical success factors that could influence CPFR adoption for more companies are: Heineken USA: Traditionally, it took Heineken 10 to 12 weeks to deliver beer to its distributor. In late 1995, the company decided to implement a supply chain management system to reduce the delivery time to between four and six weeks. Using Logility's CPFR-compliant Voyager XPS software and the Internet, Heineken has implemented a private network connecting the company to customers and/or suppliers. The system can also connect salespeople to the central database. Heineken is using the system to do realtime forecasting, ordering, and replenishment with its distributors. The company can also deliver customized forecasting data to its distributors through individual web pages.
IV-Case Examples of Success
Through CPFR, distributors can login and view their sales forecast, and modify and submit their order online. The system has helped the company to reduce order cycle times from three months to four weeks. Other benefits include lower procurement costs, smaller inventory, and fresher products to consumers (Lothair, 2001 ). The system has helped the company to achieve significant improvement in customer service. The company's customers have reduced shelf stock-outs by 50 percent, increased inventory turns by 15 percent, and significantly lowered stock holding costs (Lothair, 2001 ).
Dell

Coca-Cola FEMSA (KOF):
KOF is headquartered in Mexico City and is the second largest bottler and distributor of Coca-Cola products in Latin America. With eight production plants and 63 distribution centers, the company decided to implement a supply chain management system to decrease stock-outs, minimize variability in operations, reduce inventory, forecast accuracy, improve asset utilization, and enhance customer service. Using J.D. Edwards' advanced Planning Solution, KOF has increased demand-planning accuracy up to 93 percent and reduced stock-outs to less than 1 percent.
The system has helped the company to achieve greater overall efficiency and most importantly, better customer service (Norbridge, 2001 ). 
V-CPFR Products
Recently, there has been a significant growth in collaborative computing products.
Collaborative supply chain software products are no exceptions. Software companies are beginning to emerge with products supporting this type of collaboration. CPFR is also being implemented on B2B exchanges such as Worldwide Retail Net, Transora, and
NetXchange. The endorsement of e-marketplaces and growing awareness of CPFR benefits will continue to persuade more companies to explore the opportunities. Table 1 summarizes some popular collaborative products in this category.
VI-A Look Ahead
A-Opportunities
As e-commerce increases, the demand for new collaborative computing applications is expected to grow. It is believed that the e-marketplaces may provide the most promising 
B-Challenges
Some successful leaders in CPFR have suggested collaboration with the carrier that transports goods between the buyer and supplier. This is called Collaborative Transportation Management (CTM). Others suggest that in order to be truly successful, collaboration should involve all of the links of a supply chain from buyers to sellers. This process is called "n-Tier Collaboration" (Schwarz, 2004) .
Although CPFR has enormous potential for reducing the total cost of supply chain, there are also enormous challenges at the fundamental and technical levels:
1. Fundamental -Buyers and suppliers must develop trust that each will treat the other fairly and honestly. There must be incentive for both parties to do so. Similarly, there is the question of the "drivers" for collaboration. What promotes a desire on part of buyers and suppliers to collaborate using CPFR?
2. Technical -Buyers and suppliers must use a common language for identifying products and making decisions about them. Similarly, systems must be developed for linking their business processes. This could require a great deal of system change and training. Third, security protocols must be implemented to safeguard both buyers and sellers from leaks of proprietary information.
Despite the above challenges, the future of supply-chain management practice will involve a significant level of collaborative decision-making and implementation.
VII-Conclusions
CPFR is the most recent prolific management initiative that provides supply chain collaboration and visibility. Order visibility is the touchstone of concurrency. The opportunity to concurrently have many people acting on problems has tremendous benefit not only for the planned order, but also for the unplanned order. By following CPFR companies can dramatically improve supply chain effectiveness with demand planning, synchronized production scheduling, logistic planning, and new product design. What is really valuable is the ability to look forward and use planning systems in real-time to determine order profitability and to create harmony. Harmony offers a "guidance system" for cost cutting, improved profitability and operational excellence. CPFR will force suppliers to innovate, building on strong one-to-one relationships that will drive smarter ways of doing things.
Most companies and industries can benefit from CPFR. However, companies that experience variation in demand, buy or sell a product on a periodic basis, and those that deal in highly differentiated or branded products will benefit the most. As more companies move toward supply chain collaboration, this may well result in an optimization of distribution facilities through consolidations of several smaller, local facilities into a larger regional distribution center. 
Manugistics CPFR Solution
Manugistics http://www.manugistics.com This application is a B2B, e-Commerce solution that enables networks of trading partners to collaboratively create and maintain joint business plans, monitor the execution of those plans, and measure their success. The application also enables you to create and maintain demand and replenishment plans, material designs and requests, and shared production plans and schedules.
